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DETAILED ACTION 
Claim Rejections - 35 USC§ 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 16, 23 and 24 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Webb et al (US Pub. No. 2003/0058508). 

Regarding claim 16, Webb et al discloses method for modulating optical 
radiation, as shown in Fig. 1, comprising the steps of: 

phase-modulating the optical radiation with a modulation signal, by using a 
modulator (13), so as to obtain a multi-level phase shift key optical signal comprising a 
stream of optical pulses, wherein each of said optical pulses has a respective optical 
phase value related to said modulation signal; and applying to each of said optical 
pulses a phase-shift having an absolute value and a sign related, for each of the optical 
pulses, to said respective optical phase value (see paragraph 0019; the amplitude 
adjustment inherently has an absolute value; the sign is considered as positive and 
negative value). 
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Regarding claim 23, wherein said multilevel phase shift key optical signal is a 
differential multilevel phase shift key optical signal (Webb et al discloses MZ modulator; 
it is inherent that MZ modulator comprises interferometer which provides differential 
signal). 

Regarding claim 24, Webb et al discloses a method of optical communication 
comprising transmitting an optical signal at a first location and receiving the optical 
signal at a second location different from the first location, wherein transmitting 
comprises modulating the optical signal by performing at least steps of: 

phase-modulating (13) the optical signal with a modulation signal, so as to 
obtain a multi-level phase shift key optical signal comprising a stream of optical pulses, 
wherein each of said optical pulses has a respective optical phase value related to said 
modulation signal; and applying to each of said optical pulses a phase-shift having an 
absolute value and a sign related, for each of the optical pulses, to said respective 
optical phase value (see paragraph 0019; the amplitude adjustment inherently has an 
absolute value; the sign is considered as positive and negative value). 
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Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented 
and the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 17-20 and 31 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Webb et al (US Pub. No. 2003/0058508). 

Regarding claims 17-20, Webb et al discloses phase adjustment of the signal and 
differs from the claimed invention in that Webb et al do not specifically discloses 
wherein said phase-shift is substantially constant in each of said optical pulses or 
wherein the absolute value of said phase-shift is equal to or less than about n/lO or 
wherein said modulator has an extinction ratio and the absolute value of said phase- 
shift is determined as a function of said extinction ratio or wherein the absolute value of 
said phase-shift is equal to about arctg(l/ER), wherein ERim is the extinction ratio. 
However, Webb et al teaches that the phase is adjustable. Based on this teaching, it 
would have been obvious to an artisan at the time of the invention to adjust the phase 
to be within predetermined value. Furthermore, where the general conditions of a 
claim are disclosed in the prior art, it is not inventive to discover the optimum or 
workable ranges by routine experimentation. In re Swain etal., 33 CCPA (Patents) 
1250, 156 F.2d 239, 70 USPQ 412; Minnesota Minning and Mfg. Co. v. Coe, 69 App D.C. 
217, 99 F.2d 986, 38 USPQ 213; Allen et al. v. Coe, 77 App D.C. 324, 135 F.2d 11, 57 
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USPQ 136. In addition, discovery of an optimum value of a result effective variable in a 
known process is ordinarily within the skill of the art. In reAntonie, 559 F.2d 239, 618, 
195 USPQ 6 (CCPA 1977); InreAller, 42 CCPA 824, 220 F.2d 454, 105 USPQ 233 
(1955). See also In reAller, 105 USPQ 233 (CCPA 1955) and In re Boesch, 617 F.2d 
272, 205 USPQ 215 (CCPA 1980). Therefore, it would have been obvious to an artisan 
of ordinary skill to adjust the phase to an optimum or workable value or range by 
routine experimentation. 

Regarding claim 31, as discussed above Webb et al teaches that the phase is 
adjustable, therefore it would have been obvious to adjust the phase to output a 
desired function in order to reduce noise. 



Allowable Subject Matter 

5. Claims 25-30 and 32 allowed. 

6. The following is a statement of reasons for the indication of allowable subject 
matter: 

Claim 25 is allowed because the prior arts of record do not teach or disclose an 
electro-optical apparatus for modulating optical radiation based on a modulation signal, 
comprising: 

an optical modulator capable of receiving optical radiation and generating a 
multilevel phase shift key optical signal including a stream of optical pulses, each having 
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a respective optical phase value related to said modulation signal, said optical 
modulator being capable of being driven by a first and a second driving signal (Si, Sz); 

a phase-shifter optically connected to the optical modulator, capable of applying 
to the phase of each optical pulse a phase-shift having an absolute value and a sign 
depending, for each of the optical pulses, on said respective optical phase value; and 

a logical circuit capable of generating a third driving signal (S3) logically related 
to said first and second driving signals, the logical circuit being logically connected to 
the phase-shifter for feeding said third driving signal to said phase-shifter. 

Claim 29 is allowed because the prior arts of record do not teach or disclose an 
optical transmitter comprising an optical source optically coupled to an electro-optical 
apparatus for modulating optical radiation based on a modulation signal, the electro- 
optical apparatus comprising: 

an optical modulator capable of receiving optical radiation and generating a 
multilevel phase shift key optical signal including a stream of optical pulses, each having 
a respective optical phase value related to said modulation signal, said optical 
modulator being capable of being driven by a first and a second driving signal (Si, S2); 

a phase-shifter optically connected to the optical modulator, capable of applying 
to the phase of each optical pulse a phase-shift having an absolute value and a sign 
depending, for each of the optical pulses, on said respective optical phase value; and 
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a logical circuit capable of generating a third driving signal (S3) logically related 
to said first and second driving signals, the logical circuit being logically connected to 
the phase-shifter for feeding said third driving signal to said phase-shifter. 

Claim 30 is allowed because the prior arts of record do not teach or disclose an 
optical communication system comprising an optical transmitter for transmitting an 
optical signal, an optical receiver for receiving the optical signal, and an optical 
communication line connecting the transmitter to the receiver, wherein the transmitter 
comprises an electro-optical apparatus for modulating optical radiation based on a 
modulation signal, the electro-optical apparatus comprising: 

an optical modulator capable of receiving optical radiation and generating a 
multilevel phase shift key optical signal including a stream of optical pulses, each having 
a respective optical phase value related to said modulation signal, said optical 
modulator being capable of being driven by a first and a second driving signal (Si, S2); 

a phase-shifter optically connected to the optical modulator, capable of applying 
to the phase of each optical pulse a phase-shift having an absolute value and a sign 
depending, for each of the optical pulses, on said respective optical phase value; and 

a logical circuit capable of generating a third driving signal (S3) logically related 
to said first and second driving signals, the logical circuit being logically connected to 
the phase-shifter for feeding said third driving signal to said phase-shifter. 
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Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Mauro et al (US Patent No. 6,721,081) is cited to show variable 
duty cycle optical pulses. 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dalzid Singh whose telephone number is (571) 272- 
3029. The examiner can normally be reached on Mon-Fri 9am - 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan can be reached on (571) 272-3022. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Dalzid Singh/ 
Primary Examiner 
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